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existence of electromotive intensities in the field: when however
the field is steady, we have no direct electrical evidence of the
presence of these tubes, and their disposition and velocities have
to be deduced from the equations developed in the preceding
pages. We shall now proceed to examine this very important
case more in detail.

In a steady magnetic field in which there is no free electricity
the Faraday tubes must be closed, exception being made of
course of the short tubes which connect together the atoms in
the molecules present in the field. Since in snch a field there
is no electromotive intensity, there must pass through each unit
area of the field the same number of positive as of negative tubes,
that is, there must be as many tubes pointing in one direction
as the opposite. These tubes will (Art. 12) place themselves
so as to be at right angles both to the direction in which they
are moving and to the magnetic force. The distribution of the
Faraday tubes and the directions in which they are moving
cannot be determined solely from, the magnetic force; but for
the purpose of forming a clear conception of the way in
which the magnetic force may be produced, we shall suppose
that the positive tubes are moving with the velocity of light in
one direction, the negative tubes with an equal velocity in
the opposite, and that at any point the direction of a tube,
its velocity, and the magnetic force are mutually at right
angles.

In a steady magnetic field surfaces of equal potential exist
which cut the lines of magnetic force at right angles, so that
since both the Faraday tubes and the directions in which they are
moving are at right angles to the lines of magnetic force we may
suppose that the Faraday tubes form closed curves on the equi-
potential surfaces, a tube always remaining on one equipotential
surface and moving along it at right angles to itself.

We shall now consider the motion of these tubes in a very
simple magnetic field: that surrounding an infinitely long cir-
cular cylinder whose axis is taken as the axis of #, and which is
uniformly magnetized at right angles to its axis and parallel to
the axis of x.
., The magnetic potential inside the cylinder is equal to

Ex,
where H is the magnetic force inside the cylinder. the plates and
